The levels of some heavy metals (Cu, Pb, Zn, Cd, Cr, and Ni) were seasonally determined in water samples from 35 sites which include Jebba, Baturiya, Lokoja, Matara wetlands. The water samples were digested with concentrated trioxonitrate (V) for 2 hours on a hot plate and the metal levels were measured using atomic absorption spectrophotometer ( 
The contamination of the environment by heavy concern globally because do not break down into less harmful a number of . 2004). Heavy metals like Copper (Cu) and Zinc (Zn) are essential metals for plant growth and productivity. However, plants may accumulate heavy metals present in soil water, like Cadmium (Cd), Nickel (Ni), Chromium (Cr) and essential for plant may pose threat to . Wetlands are important functional interface zone between the freshwater ecosystem and terrestrial ecosystem, which can provide vital fisheries resources and habitant, food for migratory and resident animals, aesthetic landscape, and recreational es for human populations (Wang and Wetlands are low areas where heavy metals are more easily accumulated due changes of natural environment and influences of anthropogenic activities (Mays and Among the anthropogenic sources of heavy metals are industrial and domestic waste discharges as well as related emissions (Karvelas et al. Wastewater treatment plants control the discharge of heavy metals water bodies, but in the West African region where these treatment plants operated below standard, untreated industrial and urban sewage are frequently discharged into canals and find their way to wetlands (Affian al. 2009) Since wetlands are important sources of food and water for human beings, the levels in the wetlands can eventually put human health at risk. This may occur as a result of the use of water by people in these areas for their daily activities, in industrial processes in agriculture as well as the gradual these metals in the food chain. For these reasons, researches on the distribution metal pollutants in wetlands are of importance. Therefore, the aim of this study is to determine the concentration of heavy metals in wetlands water samples and distribution and seasonal variation among the wetlands.
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ASSESSMENT OF THE LEVELS OF HEAVY METALS IN THREE WETLANDS
Department of Pure and Industrial Chemistry, Bayero University, P. M. B. 3011, Kano, Nigeria
The levels of some heavy metals (Cu, Pb, Zn, Cd, Cr, and Ni) were seasonally determined in Uku and Nguru wetlands. The water samples were digested with concentrated trioxonitrate (V) acid at 85 0 C for 2 hours on a hot plate and the metal levels were measured using atomic absorption spectrophotometer ( 
MATERIALS AND METHODS
All chemicals that were used are analytical reagent grade and solutions prepared using deionised water.
Sampling and sample treatment
Water samples from the wetlands were collected in 1000 cm 3 white, low-density polyethylene bottles from 35 sites spread across five sampling locations at 200 m apart. The water samples were collected by immersing the sample containers nozzle down 0.5 meter and slowly allowing them to fill. The water samples were acidified using 3.0 cm 3 of 1:1 trioxonitrate (V) acid. This reduces precipitation and sorption losses to the container walls. Samplings were carried out during the early part of the dry and the wet season. All the samples were appropriately labelled, stored in a large plastic container with ice blocks and transported to the laboratory. The water samples were then filtered using 0.7 µm GF/F glass fiber filter and then stored in a refrigerator at 4 0 C. Sample digestion 500 cm 3 of the filtered water sample in a 1000 cm 3 was placed on a hot plate and evaporated to about 50 cm 3 . It was allowed to cool and transferred into a 250 cm 3 beaker. 5 cm 3 of concentrated HNO 3 was added and the resulting solution was heated at 85 0 C until a clear solution was obtained. The digested sample was allowed to cool, then transferred into a 100 cm 3 volumetric flask and made up to mark with deionised water. This solution was then used for the heavy metals analysis using Atomic Absorption Spectrophotometer (AAS). 
Preparation of Standard Solutions
M Trioxonitrate (V) acid 38cm
3 of concentrated HNO 3 (specific gravity; 1.42, 69% w/v) was measured and added to 500 cm 3 deionised water in a 1000 cm 3 volumetric flask. The resulting solution was made up to mark with deionised water.
Metal Determination
The absorbance values of Pb, Cu, Cd, Cr, Zn and Ni in the water samples were taken using Atomic Absorption Spectrophotometer at their individual absorption lines. Instrumental calibration was carried out prior to metal determinations by taking the absorbance values of the standard solutions prepared for the various metals. Calibration curves for the different metals were plotted using the results obtained. The water samples were aspirated into the spectrophotometer and the absorbance reading recorded. The same procedure was used for the blank and standard solutions. The concentrations of metals were extrapolated from the calibration curves.
Data Analysis
All analyses were performed in triplicates and the results were expressed as means of ±SD.
The difference in metals concentrations among the different sites were treated by Pearson correlation, one-way analysis of variance method, (ANOVA) and Tukey's test was used to determine pair wise differences among locations. In analysis where P<0.05, the comparisons were considered statistically significant. All statistical calculations were performed with SPSS 20.0 for windows. RESULTS AND DISCUSSION Copper (Cu): The Cu levels (Figures 2 & 3) in all the samples were below the permissible limit of 2 mg/l defined by WHO (2011) . When the Tukey's test was applied, it was observed that the difference between the mean concentrations of copper, in sites The mean values of heavy metal concentrations can be arranged in the order Pb > Zn > Cu > Cr > Cd > Ni during the dry season but drastically changed in the wet season as Pb > Cu > Ni > Cr > Zn > Cd. The levels of Pb, Ni, Cr and Cd were higher in these wetlands, whereas those of Zn and Cu were low. Since these wetlands are used for fishing and irrigation, comparison of reported results of this study with irrigation water, drinking water and aquatic life guidelines revealed that the concentrations of heavy metals recorded were below the guideline set for irrigation (FAO, 1994) and above the guidelines set for drinking water and aquatic life. However, the Pb concentration is 99.8 times greater than the maximum permissible limit set for drinking water and 143 times higher than the guideline set for aquatic life (WHO, 2011; CCME, 2007) . The high levels of Pb, Ni, Cr and Cd may be due to atmospheric deposition, runoff from farmlands and also the water pump used for getting water from the wetlands are powered by gasoline which may have led to the accumulation of Pb in the water samples. While comparatively high concentrations of Cu was observed in sampling site LA (Figure 3) , where domestic sewage and wastewater were discharged directly into the wetland. The maximum Cr, Cd and Ni levels occurred at sites J1, M1 and J2. It is noteworthy that there are auto-workshop, dyeing industry and blacksmith industry in the vicinity of sampling sites M1 and BR. Also, the increase in Ni and Cr concentrations recorded during the wet season ( Figure 3 ) may be attributed to the liberation of these metals from the sediment to the overlying water under the effect of both high temperature and organic matter decomposition. Correlation analysis was conducted between heavy metal concentrations in water samples to evaluate if there are similarities in the sources of these heavy metals. Zn shows strong positive correlations with Cd and Cr during the dry season, and Ni during the wet season. Positive correlations were also recorded for Pb with Cd and Cu during the wet season. The possible sources of these heavy metals displaying positive correlations were considered to be similar, which was confirmed by the presence of a relation between levels of these metals. Pb, Ni, Cr and Cd which showed the highest levels among the analyzed elements, were thought to come from compost manure collected from municipal refuse dump, combustion of gasoline and atmospheric deposition.
